Thymine 7-hydroxylase and pyrimidine deoxyribonucleoside 2' -hydroxylase activities in Rhodotorula glutinis.
Cell-free preparations from Rhodotorula glutinis catalyzed the conversion of deoxyribonucleosides to ribonucleosides in a pyrimidine deoxyribonucleoside 2' -hydroxylase reaction. The reaction occurred with only thymidine or deoxyuridine, of the common deoxyribonucleosides, without detachment of the deoxyribose moiety, at the nucleoside level. The same enzyme preparations catalyzed the conversion of thymine to 5-hydroxymethyluracil in a thymine 7-hydroxylase reaction. Requirements for molecular oxygen, alpha-ketoglutarate, Fe2+, and ascorbate indicated that the 2' -hydroxylase and 7-hydroxylase reactions are of the alpha-keto-acid dioxygenases class. The requirements for alpha-ketoglutarate and Fe2+ were very stringent. During the course of the 2' -hydroxylase and 7-hydroxylase reactions, alpha-ketoglutarate was decarboxylated to form succinate and CO2 so that the ratio of hydroxylated nucleoside or pyrimidine to CO2 was 1:1.5-Hydroxymethyluracil and 5-formyluracil also stimulated the decarboxylation of alpha-ketoglutarate and thus appeared to undergo 7-hydroxylase reactions.